Muscarinic acetylcholine receptor-mediated effects in slices from human epileptogenic cortex.
Acetylcholine has been implicated in higher cortical functions such as learning, memory and cognition, yet the cellular effects of muscarinic acetylcholine receptor (mAChR) activation are poorly understood in the human cortex. Here we investigated the effect of the mAChR agonist carbachol (CCh) and various mAChR antagonists in human cortical slices (from tissue removed during neurosurgical treatment of epilepsy) by intracellular and extracellular recordings. CCh increased neuronal firing, which was antagonised by atropine (non-selective mAChR antagonist) and pirenzepine (M(1)/M(4) mAChRs antagonist) when applied before or after CCh application. AF-DX 116 (M(2)/M(4) mAChRs antagonist) had no effect on CCh-induced increase of firing. CCh also reduced evoked excitatory postsynaptic potentials (EPSP), and the CCh-induced depression of EPSP was fully reversed by atropine. Pirenzepine reversed the depression of CCh on EPSP, but failed to prevent the depression when applied before CCh. AF-DX 116 prevented the CCh-induced depression of evoked EPSP when applied before CCh. CCh also depressed GABAergic transmission and this effect was antagonised by AF-DX 116. Xanomeline (M(1)/M(4) mAChR agonist) increased neuronal firing and decreased EPSP, but had no effect on GABAergic transmission. Reduction (with linopirdine) and enhancement (with retigabine) of the M-current (mediated by K(V)7 channels), increased and decreased neuronal firing, respectively, but had marginal effects on the evoked EPSP. Our results indicate that three pharmacologically distinct mAChRs modulate neuronal firing, glutamatergic and GABAergic transmissions in the human epileptogenic neocortex. The data are discussed towards possible implications of altered mAChR signalling in hyperexcitability and cognitive functions in the human neocortex.